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(57) ABSTRACT 

On a major surface of an n-type silicon carbide inclined 
substrate (2) is formed an n-type voltage-blocking layer (3) 
made of silicon carbide by means of epitaxial growth. On the 
n-type voltage-blocking layer (3) is formed a p-type silicon 
carbide region (4) rectangular When viewed from above. On 
the surface of the p-type silicon carbide region (4) is formed 
a p-type contact electrode (5). 1n the p-type silicon carbide 
region (4), the periphery of the p-type silicon carbide region 
(4) that is parallel With a (11-20) plane (14a) of the silicon 
carbide crystal, Which is liable to cause avalanche break 
doWn, is located on the short side. In this manner, the dielec 
tric strength of a silicon carbide semiconductor device can be 
improved. 

8 Claims, 5 Drawing Sheets 
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SILICON CARBIDE SEMICONDUCTOR 
DEVICE 

TECHNICAL FIELD 

The present invention relates to a silicon carbide semicon 
ductor device, and more particularly, it relates to a silicon 
carbide semiconductor device controlling high-current power 
with a high voltage. 

BACKGROUND ART 

In a power semiconductor device controlling electric 
power, an element having a symmetrical structure in a semi 
conductor substrate surface is generally formed in view of 
equalizing breakdown electric ?eld strength or the like. In 
other words, the element is so laid out that the shape of the 
element is symmetrical (line-symmetrical orpoint-symmetri 
cal) when the semiconductor substrate is viewed directly 
from above. The element is formed on a prescribed crystal 
growth layer grown on the surface of the semiconductor sub 
strate. When the angle (offset angle) formed by the substrate 
surface and a crystal plane in the crystal growth is 0 degrees 
in the semiconductor substrate, the angle formed by the sur 
face of the crystal growth layer epitaxially grown on the 
surface of the semiconductor substrate and the crystal plane 
of the crystal growth layer is 0 degrees. Therefore, it follows 
that the symmetry of the shape of the element formed on the 
crystal growth layer is re?ected and an element structure also 
three-dimensionally symmetrical is obtained. 

In a semiconductor device employing SiC (silicon carbide) 
as the semiconductor device, however, it does not follow that 
a symmetrical element structure is obtained in three-dimen 
sional structure in consideration of substrate crystal orienta 
tion even if the element shape is laid out to be line-symmetri 
cal when the semiconductor substrate is viewed directly from 
above, since the crystal plane of SiC has no plane symmetry 
and an inclined substrate whose surface forms an angle of 
several degrees with the crystal plane is employed due to 
limitation on the conditions for epitaxial growth of SiC. 

Considering surfaces (sidewalls or side surfaces of the 
periphery) extending in the depth direction of an implantation 
region constituting a diode or the like, for example, the direc 
tions of electric ?elds formed in voltage application on par 
allel surfaces of the periphery opposite to each other in the 
direction of inclination corresponds to the directions of crys 
tal plane orientations whose crystal orientations are different 
from each other by 180 degrees. Considering the sidewalls of 
the periphery located on the downstream side and the 
upstream side of the direction of inclination respectively, it 
follows that the angles formed with the crystal plane vary with 
the sidewall located on the downstream side and the sidewall 
located on the upstream side. Patent Document 1 is cited as a 
document disclosing such a semiconductor device employing 
SiC. 

Patent Document 1: Japanese Patent Laying-Open No. 2000 
1 88406 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
In a semiconductor device employing SiC, breakdown 

electric ?eld strength varies with the crystal plane orientation. 
In a semiconductor device employing an inclined substrate 
whose surface and a crystal plane are angled, therefore, 
breakdown may take place on a portion located on one side of 
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2 
the direction of inclination with a lower voltage than the 
portion on the other side of the direction of inclination in a 
region provided with an element, even if the element is laid 
out to be symmetrical when the semiconductor substrate is 
viewed directly from above. Therefore, the performance of 
the semiconductor device is disadvantageously reduced. 
The semiconductor device of SiC includes a relatively 

large number of defects, whereby the ratio of these defects 
introduced into the element is increased. Particularly when 
these defects are located on the aforementioned region easily 
causing breakdown, breakdown locally takes place on this 
portion to break the element or reduce the life of the element, 
whereby the yield of the semiconductor device is disadvan 
tageously reduced. 
The present invention has been proposed in order to solve 

the aforementioned problems, and an object thereof is to 
provide a silicon carbide semiconductor device having high 
dielectric strength and obtaining a high yield. 

Means for Solving the Problems 

The silicon carbide semiconductor device according to the 
present invention comprises a silicon carbide inclined sub 
strate having a major surface, a ?rst conductivity type silicon 
carbide layer and a second conductivity type region. The ?rst 
conductivity type silicon carbide layer is grown on the major 
surface of the silicon carbide inclined substrate. The second 
conductivity type region is formed on the surface of the sili 
con carbide layer to serve as an element. In the second con 

ductivity type region, the periphery is so formed that an 
electric ?eld component of the same direction as the plane 
orientation of a prescribed crystal plane based on avalanche 
breakdown is smaller than an electric ?eld component of a 
direction different from the plane orientation of the crystal 
plane with respect to an electric ?eld formed on the periphery 
of the second conductivity type region following a voltage 
applied to the second conductivity type region. 

Effects of the Invention 

In the silicon carbide semiconductor device according to 
the present invention, the electric ?eld component of the same 
direction as the plane orientation of the prescribed crystal 
plane based on avalanche breakdown is rendered smaller than 
the electric ?eld component of the direction different from the 
plane orientation of the crystal plane with respect to the 
electric ?eld formed on the periphery of the second conduc 
tivity type region, whereby avalanche breakdown can be sup 
pressed. Further, the region causing avalanche breakdown is 
narrowed, a probability of presence of defects or the like in 
this region is reduced, and breakage of the element and reduc 
tion of the life of the element can be reduced, whereby the 
yield of the silicon carbide semiconductor device can be 
improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a silicon carbide semiconductor 
device according to a ?rst embodiment of the present inven 
tion. 

FIG. 2 is a sectional view taken along the sectional line II-II 
shown in FIG. 1 in the ?rst embodiment. 

FIG. 3 is a perspective view showing the crystal structure of 
silicon carbide in the silicon carbide semiconductor device 
according to the ?rst embodiment. 

FIG. 4 is a perspective view showing the positional relation 
between the silicon carbide semiconductor device shown in 
FIGS. 2 and 3 and crystal planes in the ?rst embodiment. 
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FIG. 5 is a plan view of a silicon carbide semiconductor 
device according to a second embodiment of the present 
invention. 

FIG. 6 is a sectional view taken along the sectional line 
VI-VI shown in FIG. 5 in the second embodiment. 

FIG. 7 is a perspective view showing the positional relation 
between the silicon carbide semiconductor device shown in 
FIGS. 5 and 6 and crystal planes in the second embodiment. 

FIG. 8 is a ?rst plan view of the silicon carbide semicon 
ductor device for illustrating prescribed angle dependence of 
avalanche breakdown in the second embodiment. 

FIG. 9 is a second plan view of the silicon carbide semi 
conductor device for illustrating prescribed angle depen 
dence of avalanche breakdown in the second embodiment. 

DESCRIPTION OF THE REFERENCE SIGNS 

1 silicon carbide semiconductor device, 2 silicon carbide 
inclined substrate, 3 n-type voltage-blocking layer, 4 p-type 
silicon carbide region, 5 p-type contact electrode, 6 n-type 
contact electrode, 10 silicon carbide crystal, 11 (0001) plane, 
12 (0001) direction, 13, 13a, 13b (1 l-20) direction, 14, 14a, 
14b (1 l-20) direction, 15 (l-l00) direction, 16 direction of 
inclination, 17 direction perpendicular to direction of incli 
nation, 18 to 20 intersection, 21 electric ?eld. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

First Embodiment 

A silicon carbide semiconductor device according to a ?rst 
embodiment of the present invention is described with refer 
ence to a p-n diode. As shown in FIGS. 1 and 2, an n-type 
voltage-blocking layer 3 of silicon carbide is formed on the 
major surface of an n-type silicon carbide inclined substrate 2 
by epitaxial growth. A p-type silicon carbide region 4 is 
formed on n-type voltage-blocking layer 3. A p-type contact 
electrode 5 is formed on the surface of p-type silicon carbide 
region 4. 
On the other hand, an n-type contact electrode 6 is formed 

on the back surface of silicon carbide inclined substrate 2. In 
this silicon carbide semiconductor device 1, the shape of 
p-type silicon carbide region 4 as viewed directly from above 
silicon carbide inclined substrate 2 is in the form of an oblong 
(rectangle), and the comers thereof are rounded in order to 
suppress electric ?eld concentration. The term “rectangle” or 
“polygon” used in this speci?cation is not directed to a math 
ematical rectangle or the like but includes a shape having 
rounded comers or that resulting from dispersion in manu 
facturing, for example, and denotes a shape regarded as a 
rectangle or the like at a glance. 
A method of manufacturing the aforementioned silicon 

carbide semiconductor device 1 is now brie?y described. 
First, n-type silicon carbide inclined substrate 2 whose sur 
face and a crystal plane in crystal growth deviate from each 
other by a prescribed angle (about several degrees) is pre 
pared. Silicon carbide is grown on the major surface of n-type 
silicon carbide inclined substrate 2 by epitaxial growth, 
thereby forming n-type voltage-blocking layer 3. 
A p-type impurity is implanted into a prescribed region of 

n-type voltage blocking layer 3, thereby forming p-type sili 
con carbide region 4. Thus, it follows that p-type silicon 
carbide region 4 is formed up to a prescribed depth with the 
outer shape on the surface. P-type contact electrode 5 con 
sisting of an aluminum layer is formed on the surface of 
p-type silicon carbide region 4 by sputtering or the like, for 
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4 
example. On the other hand, n-type contact electrode 6 con 
sisting of a nickel layer is formed on the back surface of 
silicon carbide inclined substrate 2 by sputtering or the like, 
for example. 
As shown in FIG. 3, silicon carbide has a crystal structure 

(hexagonal) 10 in the form of a hexagonal prism. The surface 
of silicon carbide inclined substrate 2 is so cut along a (l l-20) 
direction 13 corresponding to the direction of inclination of a 
(0001) crystal plane 11 of silicon carbide as to form an angle 
of 8 degrees, for example, with crystal plane 11. Therefore, 
n-type voltage-blocking layer 3 epitaxially grown on the sur 
face of silicon carbide inclined substrate 2 also forms an angle 
of 8 degrees between (0001) crystal plane 11 of silicon car 
bide and the surface thereof. 

In this silicon carbide semiconductor device, p-type silicon 
carbide region 4 having the oblong plane shape is so formed 
on n-type voltage-blocking layer 3 that the long side thereof is 
parallel to a direction 16 of inclination and the short side is 
perpendicular to the direction of inclination, as shown in FIG. 
1. Direction 16 of inclination is shown as a projection line of 
(l l-20) direction 13 onto the surface of n-type voltage-block 
ing layer 3. 
As shown in FIGS. 2 to 4, a (0001) axis of the silicon 

carbide crystal forms an angle (8 degrees) corresponding to 
the angle of inclination with a normal on the surface of silicon 
carbide substrate 2 or a normal on the surface of n-type 
voltage-blocking layer 3. Further, (0001) plane 11 of the 
silicon carbide crystal also forms an angle (8 degrees) corre 
sponding to the angle of inclination with the surface of silicon 
carbide substrate 2 or the surface of n-type voltage-blocking 
layer 3. The con?gurational relation between (1 l -20) planes 
14a and 14b of the silicon carbide crystal and sidewalls (pe 
ripheral portions) of p-type silicon carbide region 4 opposed 
to the direction of inclination varies with a peripheral portion 
411 located on the upstream side of the direction of inclination 
and another peripheral portion 4b located on the downstream 
side of the direction of inclination. 

P-type silicon carbide region 4 is formed over the pre 
scribed depth from the surface of n-type voltage-blocking 
layer 3 and the sidewalls (side surfaces) constituting the 
periphery of the p-type silicon carbide region and the bottom 
(surface) are angled, whereby an electric ?eld 21 easily con 
centrates on the portions of the corners of the periphery. 

The silicon carbide semiconductor device has dependence 
of crystal planes with respect to avalanche breakdown electric 
?eld strength, and a (ll-20) plane 14 has lower avalanche 
breakdown electric ?eld strength as compared with the 
remaining crystal orientation planes. Further, the silicon car 
bide semiconductor device includes a portion easily causing 
dielectric breakdown due to in?uence by the silicon carbide 
inclined substrate. P-type silicon carbide region 4 of this 
silicon carbide semiconductor device is formed by implant 
ing the p-type impurity, whereby the bottom portion of the 
periphery forms a curved surface having a certain degree of 
radius of curvature depending on implantation conditions or 
the like. 

Particularly in the con?gurational relation between the 
peripheral portion 411 located on the downstream side of the 
direction of inclination and (l l-20) plane 14a of the silicon 
carbide crystal, therefore, this curved surface partially 
includes a portion 44 parallel to (l l -20) plane 14a, as shown 
in FIG. 4. In the electric ?eld formed on the periphery of 
p-type silicon carbide region 4 following a voltage applied to 
p-type silicon carbide region 4, it follows that an electric ?eld 
component of the same direction as (l l-20) direction 13 of 
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plane orientation of (11-20) plane 14a is formed on parallel 
portion 44, and this electric ?eld component easily leads to 
avalanche breakdown. 

Further, silicon carbide inclined substrate 2 includes 
defects such as crystal defects or impurities, Whereby it fol 
loWs that n-type voltage-blocking layer 3 and p-type silicon 
carbide region 4 also include similar defects With certain area 
densities. When these defects are partially or entirely present 
in the aforementioned portion easily causing avalanche 
breakdown, it folloWs that the life of the element is shortened 
or the element is broken, to reduce the manufacturing yield of 
the element. 

In the aforementioned silicon carbide semiconductor 
device, p-type silicon carbide region 4 having the rectangular 
plane shape is so formed that the aforementioned portion 44 
parallel to (11-20) plane 14a is located on the short side, in 
order to further narroW portion 44 of the periphery of p-type 
silicon carbide region 4 parallel to (11-20) plane 14a easily 
causing avalanche breakdoWn. 
When this is planarly grasped on the surfaces of n-type 

voltage-blocking layer 3 and p-type silicon carbide region 4, 
the short side of rectangular p-type silicon carbide region 4 is 
paralleled to a direction 17 perpendicular to direction 16 of 
inclination, and the long side is paralleled to direction 16 of 
inclination. This direction 17 is parallel to the intersection 
betWeen (11-20) plane 14 and the surface of n-type voltage 
blocking layer 3. 

Thus, the portion (region) of the periphery of p-type silicon 
carbide region 4 parallel to (11-20) plane 14 can be further 
narroWed and the electric ?eld component of the same direc 
tion as (1 1-20) direction 13 of the plane orientation of (1 1 -20) 
plane 14 can be further reduced With respect to the electric 
?eld formed on the periphery of p-type silicon carbide region 
4, as compared With the case of such a silicon carbide semi 
conductor device that the long side of p-type silicon carbide 
region 4 is parallel to direction 17 perpendicular to direction 
1 6 of inclination. Consequently, avalanche breakdoWn can be 
suppressed. 

Further, the region easily causing avalanche breakdoWn is 
so narroWed that a probability of presence of defects or the 
like in this region is reduced, and breakage of the element or 
reduction of the life of the element can be suppressed. Con 
sequently, the yield of the silicon carbide semiconductor 
device can be improved. 

While the aforementioned silicon carbide semiconductor 
device 1 has been described With reference to the p-n diode 
employed as the element, the element is not restricted to the 
p-n diode but the present invention is also applicable to a 
Schottky diode formed by contact betWeen a semiconductor 
layer and a metal coat, for example. Further, the aforemen 
tioned structure is also applicable to a region constituting a 
sWitching element of an MOSFET (Metal Oxide Semicon 
ductor Field Effect Transistor), an IGBT (Insulated Gate 
Bipolar Transistor) or a thyristor, in addition to the diode. 

Further, While the above silicon carbide semiconductor 
device 1 has been described With reference to the inclined 
substrate formed by inclining (0001) plane 11 in the silicon 
carbide crystal in (11-20) direction 13, an inclined substrate 
formed by inclining a (0001) plane 11 thereof in a (1-100) 
direction 15 may be applied. In this case, similar effects can 
be attained by reducing the length on the surface of the side 
Wall of the silicon carbide region located parallelly to the 
intersection (direction perpendicular to the direction of incli 
nation) betWeen the (1-100) plane perpendicular to (1-100) 
direction 15 and (0001) plane 11 perpendicular thereto 
beyond the length on the surface of the sideWall located 
parallelly to the direction of inclination. 
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6 
Second Embodiment 

A silicon carbide semiconductor device according to a 
second embodiment of the present invention is described With 
reference to another example of a p-n diode. As shoWn in 
FIGS. 5 and 6, a p-type silicon carbide region 4 having a 
rectangular plane shape is so formed on an n-type voltage 
blocking layer 3 that both of the long side and the short side 
thereof intersect With a direction 16 of inclination or a direc 
tion 17 perpendicular to the direction of inclination in a sili 
con carbide semiconductor device 1 according to this 
embodiment. The remaining structure is similar to the struc 
ture of the aforementioned silicon carbide semiconductor 
device, and hence identical signs are assigned to the same 
members and redundant description is not repeated. 
As described above, an electric ?eld relatively easily con 

centrates on portions of the comers of the periphery of p-type 
silicon carbide region 4 formed on p-type voltage-blocking 
layer 3 by ion implantation. In the silicon carbide semicon 
ductor device, further, a (1 1-20) plane 14 has loWer avalanche 
breakdoWn electric ?eld strength as compared With the 
remaining crystal orientation planes, and the device includes 
a portion easily causing breakdoWn due to in?uence by a 
silicon carbide inclined substrate. 

Therefore, it folloWs that an electric ?eld component of the 
same direction as a (11-20) direction 13 of plane orientation 
of a (11-20) plane 14a is formed in a portion (region) of the 
periphery of the p-type silicon carbide region having parallel 
positional relation to (11-20) plane 14, and this electric ?eld 
component easily leads to avalanche breakdoWn. 

In silicon carbide semiconductor device 1, p-type silicon 
carbide region 4 having the rectangular plane shape is so 
formed that a portion 44 parallel to the aforementioned (11 
20) plane 14a is located on the position of one corner included 
in the four corners of the bottom of the periphery as shoWn in 
FIG. 7, in order to further narroW portion 44 of the periphery 
of p-type silicon carbide region 4 parallel to (1 1-20) plane 14a 
easily causing avalanche breakdoWn. 

Thus, the portion (region) of the periphery of p-type silicon 
carbide region 4 parallel to (11-20) plane 14 can be further 
narroWed as compared With the case of such a silicon carbide 
semiconductor device that the long side of p-type silicon 
carbide region 4 is parallel to direction 17 perpendicular to 
direction 16 of inclination, and avalanche breakdoWn can be 
further suppressed as a result. 

Further, the region easily causing avalanche breakdoWn is 
so narroWed that a probability of presence of defects or the 
like is reduced in this region, and breakage of the element or 
reduction of the life of the element can be further suppressed. 
Consequently, the yield of the silicon carbide semiconductor 
device can be further improved. 
When a rectangle (oblong) is assumed as the plane shape of 

the p-type silicon carbide region, the relation betWeen the 
angle formed by the direction perpendicular to the direction 
of inclination and the short side of the p-type silicon carbide 
region and avalanche breakdoWn (dependence of avalanche 
breakdoWn on this angle) is conceivable as folloWs: 

When planarly grasped on the n-type voltage-blocking 
layer and the surface of the p-type silicon carbide region, the 
angle formed by the long side of p-type silicon carbide region 
4 and direction 17 perpendicular to direction 16 of inclination 
is smaller than 45 degrees if the angle formed by direction 17 
perpendicular to direction 16 of inclination and the short side 
of p-type silicon carbide region 4 is in excess of 45 degrees 
(see FIG. 5). Thus, the area of the region of the periphery of 
p-type silicon carbide region 4 parallel to (11-20) plane 14 
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may be increased, to easily cause avalanche breakdown. 
Therefore, con?gurational relation based on this angle is 
unpreferable. 
When inclination is not taken into consideration, the sili 

con carbide substrate includes tWo crystal planes crystallo 
graphically equivalent to the (11-20) plane at an angle of 120 
degrees With the (11-20). FIG. 8 shoWs portions Where the 
respective ones of the tWo planes and the (11-20) plane inter 
sect With the surface of the n-type voltage-blocking layer as 
intersections. An intersection 18 shoWs the portion Where the 
(11-20) plane and the surface intersect With each other, and 
intersections 19 and 20 shoW portions Where the tWo planes 
present at the angle of 120 degrees With the (1 1-20) plane and 
the surface intersect With each other respectively. 
When the angle formed by the short side of p-type silicon 

carbide region 4 having the rectangular plane shape and inter 
section 18 to 30 degrees, intersection 19 included in remain 
ing tWo intersections 19 and 20 is paralleled to the long side. 
In this case, it folloWs that the portion parallel to the crystal 
plane corresponding to intersection 19 is located along the 
long side on the periphery of p-type silicon carbide region 4. 
Therefore, avalanche breakdoWn may easily take place, and 
the con?gurational relation of p-type silicon carbide region 4 
based on this angle is unpreferable. 

Therefore, the angle formed by the short side of p-type 
silicon carbide region 4 and intersection 18 is so set to 15 
degrees that the angle formed by intersection 19 and the long 
side With respect to one of the tWo equivalent crystal planes is 
15 degrees and the angle formed by intersection 20 and the 
long side or the short side With respect to the remaining 
crystal plane is 45 degrees, as shoWn in FIG. 9. Thus, the 
number of parallel portions is remarkably reduced With 
respect to both of the (1 1-20) plane and the tWo planes present 
at the angle of 120 degrees With the (11-20) plane on the 
periphery of p-type silicon carbide region 4. In vieW of effec 
tively suppressing avalanche breakdown, therefore, the con 
?gurational relation of p-type silicon carbide region 4 based 
on this angle is conceivably most preferable. 

The aforementioned silicon carbide semiconductor device 
is also applicable to an element region constituting a Schottky 
diode, a MOSFET, an IGBT or a thyristor, for example, in 
addition to the p-n diode, as hereinabove described. 

Also as to the inclined substrate, similar effects can be 
attained by applying an inclined substrate formed by inclin 
ing the (0001) plane thereof in the (1-100) direction in place 
of the inclined substrate formed by inclining the (0001) plane 
in the silicon carbide crystal in the (1 1-20) direction, as here 
inabove described. 

While each of the above embodiments has been described 
With reference to the case Where the plane shape of the p-type 
silicon carbide region constituting the element is in the form 
of a rectangle (oblong), the plane shape of the p-type silicon 
carbide region is not restricted to the rectangle, but the same 
may be substantially polygonal. 

Also in this case, avalanche breakdoWn can be suppressed 
by paralleling the shortest side of the p-type silicon carbide 
region to the direction perpendicular to the direction of incli 
nation or forming an n-type voltage-blocking layer so that all 
of respective sides constituting a polygon intersect With the 
direction of inclination (or the direction perpendicular to the 
direction of inclination). 

The embodiments disclosed this time are mere examples in 
all points, and the present invention is not restricted to these. 
The present invention is shoWn not in the range described in 
the above but by the scope of claims for patent, and it is 
intended that all modi?cations Within the meaning and range 
equivalent to the scope of claims for patent are included. 
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8 
INDUSTRIAL APPLICABILITY 

The present invention is effectively utiliZed for a silicon 
carbide semiconductor device controlling high-current poWer 
With a high voltage. 
The invention claimed is: 
1. A silicon carbide semiconductor device comprising: 
a silicon carbide inclined substrate having a major surface 

that is inclined relative to a (0001) crystal plane; 
a ?rst conductivity type silicon carbide layer groWn on said 

major surface of said silicon carbide inclined substrate; 
and 

a second conductivity type region formed on the surface of 
said silicon carbide layer for serving as an element, 
Wherein 

the periphery of said second conductivity type region is so 
formed that ?rst electric ?eld strength causing an ava 
lanche breakdoWn of a same direction as a plane orien 
tation of a prescribed crystal plane is smaller than a 
second electric ?eld strength causing an avalanche 
breakdoWn of a direction different from the plane orien 
tation of said crystal plane With respect to an electric 
?eld that is generated When a voltage is applied to said 
second conductivity type region, and 

a portion of said periphery of said second conductivity type 
region is arranged to be in parallel to said prescribed 
crystal plane, the portion being a narroW strip in a curved 
corner portion of said periphery of said second conduc 
tivity type region. 

2. The silicon carbide semiconductor device according to 
claim 1, Wherein 

said prescribed crystal plane in said silicon carbide layer is 
a (1 1-20) crystal plane perpendicular to the (0001) crys 
tal plane. 

3. The silicon carbide semiconductor device according to 
claim 1, Wherein the element is a p-n diode. 

4. The silicon carbide semiconductor device according to 
claim 1, Wherein 

saidperiphery has a plane shape in the form of a polygon on 
the surface of said silicon carbide layer and said second 
conductivity type region is formed up to a prescribed 
depth in said silicon carbide layer. 

5. The silicon carbide semiconductor device according to 
claim 4, Wherein 

said second conductivity type region is so formed that an 
intersection betWeen said prescribed crystal plane and 
the surface of said silicon carbide layer intersects With 
the respective sides forming said polygon. 

6. The silicon carbide semiconductor device according to 
claim 5, Wherein an angle of the intersection betWeen said 
prescribed crystal plane and the surface of said silicon carbide 
layer is 15 degrees. 

7. The silicon carbide semiconductor device according to 
claim 4, Wherein 

said second conductivity type region is so formed that an 
intersection betWeen said prescribed crystal plane and 
the surface of said silicon carbide layer is parallel to the 
shortest side among the respective sides forming said 
polygon. 

8. The silicon carbide semiconductor device according to 
claim 7, Wherein 

said plane shape of the periphery is in the form of a rect 
angle having a long side and a short side, and 

said intersection is so arranged as to be substantially par 
allel to said short side. 


